
©Svenskt Gastekniskt Center - Januari 2003

UTVÄRDERING AV LÄGGNING
AV MANTLADE PE-RÖR

Rapport SGC 131

Rapporten sammanställd av
Jörgen Thunell

Svenskt Gastekniskt Center AB

Rapport SGC 131 ISSN 1102-7371 ISRN SGC-R--131--SE



 
  

SGC:s FÖRORD 
 
FUD-projekt inom Svenskt Gastekniskt Center AB avrapporteras normalt 
i rapporter som är fritt tillgängliga för envar intresserad. 
 
SGC svarar för utgivningen av rapporterna medan uppdragstagarna för 
respektive projekt eller rapportförfattarna svarar för rapporternas inne-
håll. Den som utnyttjar eventuella beskrivningar, resultat e dyl i rap-
porterna gör detta helt på eget ansvar. Delar av rapport får återges med 
angivande av källan. 
 
En förteckning över hittills utgivna SGC-rapporter finns på SGC´s 
hemsida www.sgc.se. 
 
Svenskt Gastekniskt Center AB (SGC) är ett samarbetsorgan för företag 
verksamma inom energigasområdet. Dess främsta uppgift är att samordna 
och effektivisera intressenternas insatser inom områdena forskning, 
utveckling och demonstration (FUD). SGC har följande delägare: 
Svenska Gasföreningen, Sydgas AB, Sydkraft AB, Göteborg Energi AB, 
Lunds Energi AB och Öresundskraft AB. 
 
Följande parter har gjort det möjligt att genomföra detta utvecklingspro-
jekt: 
 
 Sydkraft Gas AB 
 Nova Naturgas AB 
 Öresundskraft AB 
 Lunds Energi AB 
 Göteborg Energi AB 
 Statens Energimyndighet 
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,�.ULVWLDQVWDG�KDU�XQGHU�YnUHQ�RFK�VRPPDUHQ������ODJWV������PHWHU�33�PDQWODGH�
3(�U|U�DYVHGGD�I|U�GLVWULEXWLRQ�DY�ELRJDV�WLOO�WDQNVWDWLRQHU�I|U�IRUGRQ��'HODU�DY�GH�
DNWXHOOD� OHGQLQJVVWUlFNQLQJDUQD� lU�XSSE\JJGD�PHG�YDOODU� I|U� DWW� VN\GGD� WlWRUWHQ�
YLG�YDWWHQK|MQLQJDU� L�+DPPDUVM|Q�RFK�+HOJH�n��$Y�GHW�VNlOHW�NXQGH�NRPPXQHQ�
LQWH� DFFHSWHUD� HQ� OHGQLQJVElGG� RFK� NULQJI\OOQDG� DY� JUXVLJ� VDQG� Gn� ULVNHQ� I|U�
YDWWHQJHQRPWUlQJQLQJ�lU�VWRU�YLG�K|JW�YDWWHQVWnQG��
�
'H�EnGD�OHGQLQJVE\JJDUQD��6\GNUDIW�*DV�$%��I�G��6\GJDV�$%��RFK�NRPPXQlJGD�
&��7HNQLN��KDGH�Gn�DWW�YlOMD�PHOODQ�WUDGLWLRQHOOD�JDVU|U�I|UODJGD�L�VN\GGVU|U�RFK�
33�PDQWODGH�3(�U|U��0DQ�YDOGH�GHW�VHQDUH�DOWHUQDWLYHW�YLONHW�PHGJDY�NULQJI\OOQDG�
PHG� EHILQWOLJD� VFKDNWPDVVRU� HIWHUVRP� NRUQVWRUOHNHQ� HM� |YHUVNUHG� PD[� WLOOnWQD�
���PP��
�
5|UOHGQLQJDUQD�XWJ|UV�DY�SRO\SURS\OHQPDQWODGH�3(�U|U�PHG�\WWHUGLDPHWHUQ�
����PP�RFK� WLOOYHUNDGH�DY�8SRQRU� L�'DQPDUN�HQOLJW�GHQ�V�N��3UR)XVH�PHWRGHQ��
'HVVD� U|U� NDQ� VWXPVYHWVDV� PHG� ELEHKnOOHQ� PDQWHO� PHGDQ� PDQ� YLG�
HOHNWURVYHWVQLQJ�I|UVW�PnVWH�DYOlJVQD�PDQWHOQ�YLG�VYHWVVWlOOHW��
�
-lPI|UW�PHG�NRQYHQWLRQHOOD�3(�U|U�PHG�NULQJI\OOQDG�PHG�JUXV�HOOHU� VDQG� OLJJHU�
GHW� VWRUD� PLOM|PlVVLJD� RFK� HNRQRPLVND� I|UGHODU� L� DWW� NXQQD� DQYlQGD� EHILQWOLJD�
VFKDNWPDVVRU� I|U� NULQJI\OOQLQJHQ�� 0LOM|PlVVLJW� XQGYLNHU� PDQ� VnOHGHV� HWW� VWRUW�
DQWDO�ODVWELOVWUDQVSRUWHU�DY�VFKDNWPDVVRU�RFK�JUXV��L�.ULVWLDQVWDGVIDOOHW�FD������VW��
PHG�GlUWLOO�K|UDQGH�NRVWQDGVEHVSDULQJDU��(Q�DQQDQ�NRVWQDGVEHVSDULQJ�OLJJHU�L�DWW�
PDQ� HM� EHK|YHU� VNUDSD� GH� IULODJGD� U|UlQGDUQD� YLG� HOHNWURVYHWVQLQJ�� WLGVYLQVWHQ�
XSSJnU� HQOLJW� WLOOYHUNDUHQ� WLOO� ��� ±� ��� ��� ,� .ULVWLDQVWDGVIDOOHW� XSSVNDWWDGHV� GH�
WRWDOD� EHVSDULQJDUQD� WLOO� �������� NURQRU�� YLONHW�PRWVYDUDU� FD�� ���� DY� GHQ� WRWDOD�
SURMHNWNRVWQDGHQ��
�
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1\D�PDWHULDO�RFK�Q\D�XWI|UDQGHQ�DY�SODVWOHGQLQJDU�I|U�JDV�RFK�YDWWHQ�VHU�VWlQGLJW�
GDJHQV� OMXV�� 7LOO� Q\D� XWI|UDQGHQ� NDQ� GlUYLG� UlNQDV� SRO\HWHQU|U� PHG�
VN\GGVEHOlJJQLQJ�DY�SRO\SURS\OHQ�lYHQ�NDOODGH�33�PDQWODGH�3(�U|U��
�
,�.ULVWLDQVWDG�KDU�XQGHU�YnUHQ�RFK�VRPPDUHQ������ODJWV������PHWHU�33�PDQWODGH�
3(�U|U� DYVHGGD� I|U� GLVWULEXWLRQ� DY� ELRJDV� WLOO� WDQNVWDWLRQHU� I|U� IRUGRQ�� ,�
I|UHOLJJDQGH� UDSSRUW� UHGRYLVDV� YLNWLJDUH� GDWD� I|U� GHWWD� SURMHNW� VDPW� QRWHUDV� KXU�
DQYlQGDQGHW� DY� 33�PDQWODGH� 3(�U|U� VNLOMHU� VLJ� IUnQ� NRQYHQWLRQHOOD� 3(�U|U� YDG�
DYVHU�VlNHUKHW��PLOM|�RFK�HNRQRPL��5DSSRUWHQ�SHNDU�RFNVn�Sn�EHKRY�DY�DWW�GHQQD�
W\S� DY� U|U� LQDUEHWDV� L� QXYDUDQGH� UHJHOYHUN� VDPW� JHU� V\QSXQNWHU� Sn� EHKRYHW� DY�
IRUWVDWWD�SURYQLQJV��RFK�XWYHFNOLQJVLQVDWVHU���
�
5DSSRUWHQ� E\JJHU� Sn� PDWHULDO� IUDPWDJHW� VRP� HWW� VHSDUDW� XSSI|OMQLQJVSURMHNW� L�
6*&�V�UHJL�RFK�PHG�)OHPLQJ�9DUPHGDO��780$%��7RPDV�$[HOVVRQ��2QQLQHQ�$%��
+nNDQ�+DJOXQG��6\GNUDIW�*DV�$%��I�G��6\GJDV�$%��RFK�2ZH�-|QVVRQ��6*&�VRP�
IUlPVWD�XSSJLIWVOlPQDUH��5DSSRUWHQ�KDU�VDPPDQVWlOOWV�DY�-|UJHQ�7KXQHOO��6*&��

�� %$.*581'�

6HGDQ�IOHUD�nU�WLOOEDND�ILQQV�YLG�UHQLQJVYHUNHW�L�.ULVWLDQVWDG�HQ�ELRJDVDQOlJJQLQJ�
GlU�ELRJDVHQ�SURGXFHUDV�JHQRP�U|WQLQJ�DY�DYORSSVVODP��%LRJDVHQ�XSSJUDGHUDV�WLOO�
QlUPDVW�QDWXUJDVNYDOLWHW��NRPSULPHUDV�RFK�DQYlQGV�VHGDQ�I|U�GULIW�DY�HWW�DQWDO�DY�
6NnQHWUDILNHQV� EXVVDU� L� .ULVWLDQVWDGVUHJLRQHQ�� 7DQNVWDWLRQHQ� lU� EHOlJHQ� LQRP�
UHQLQJVYHUNHWV�RPUnGH��
�
6\GNUDIW� *DV� EHVWlPGH� VLJ� XQGHU� K|VWHQ� ����� I|U� DWW� L� VDPYHUNDQ� PHG�
6NnQHWUDILNHQ�RFK�NRPPXQlJGD�&��7HNQLN�XW|ND�P|MOLJKHWHQ�DWW�Q\WWMD�ELRJDV�WLOO�
IRUGRQ�L�.ULVWLDQVWDG��6RP�HWW�OHG�L�GHWWD�EHVO|WV�DWW�E\JJD�HQ�Q\�WDQNVWDWLRQ�LQRP�
1lVE\RPUnGHW�L�DQVOXWQLQJ�WLOO�XSSI|UDQGHW�DY�HWW�Q\WW�EXVVJDUDJH�RFK�DWW�E\JJD�HQ�
JDVOHGQLQJ�IUnQ�UHQLQJVYHUNHW�WLOO�GHQ�Q\D�WDQNVWDWLRQHQ��)|U�DWW�NODUD�GHW�XW|NDGH�
JDVEHKRYHW� RFK� I|U� DWW� HUKnOOD� EDFNXS� WLOO� GH� WLGLJDUH� OHYHUDQVHUQD� EHVO|W� PDQ�
VDPWLGLJW� DWW� JHQRP� HQ� U|UOHGQLQJ� I|UELQGD� ELRJDVDQOlJJQLQJHQ� YLG� .DUSDOXQG�
PHG� XSSJUDGHULQJVDQOlJJQLQJHQ� YLG� UHQLQJVYHUNHW�� 9LG� .DUSDOXQG� SURGXFHUDV�
ELRJDV� IUnQ� U|WQLQJ� DY� RUJDQLVNW� DYIDOO�� 6HGDQ� WLGLJDUH� IDQQV� GHW� HQ� �� NP� OnQJ�
JDVOHGQLQJ� IUnQ� .DUSDOXQG� WLOO� )OlNWVWDWLRQHQ� YLG� +lUO|YVlQJDOHGHQ� YDUI|U� GHW�
HQGDVW�EHK|YGHV�����NP�Q\�OHGQLQJ�I|U�DWW�I|UELQGD�.DUSDOXQG�PHG�UHQLQJVYHUNHW��
�
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/HGQLQJVPlVVLJW� U|UGH�GHW� VLJ� DOOWVn�RP�HQ� I|UOlQJQLQJ� DY�.DUSDOXQGVOHGQLQJHQ�
I|U� Un� ELRJDV� IUnQ� )OlNWVWDWLRQHQ� YLG� +lUO|YVlQJDOHGHQ� WLOO� UHQLQJVYHUNHW� �PHG�
&��7HNQLN� VRP� lJDUH�� RFK� HQ� Q\� JDVOHGQLQJ� I|U� XSSJUDGHUDG� ELRJDV� IUnQ�
UHQLQJVYHUNHW�WLOO�WDQNVWDWLRQHQ�Sn�1lVE\RPUnGHW��PHG�6\GNUDIW�*DV�VRP�lJDUH���
3n�HQ�VWUlFND�DY�����NP�O|SHU�GHVVD�EnGD�OHGQLQJDU�SDUDOOHOOW��
�
'HODU�DY�GH�DNWXHOOD�OHGQLQJVVWUlFNRUQD�lU�XSSE\JJGD�PHG�YDOODU��´OHUN|UWODU´��I|U�
DWW�VN\GGD�WlWRUWHQ�YLG�YDWWHQK|MQLQJDU�L�+DPPDUVM|Q�RFK�+HOJH�n��$Y�GHW�VNlOHW�
NXQGH�NRPPXQHQ�LQWH�DFFHSWHUD�HQ�OHGQLQJVElGG�RFK�NULQJI\OOQDG�DY�JUXVLJ�VDQG�
Gn�ULVNHQ�I|U�YDWWHQJHQRPWUlQJQLQJ�lU�VWRU�YLG�K|JW�YDWWHQVWnQG��$OWHUQDWLY�YRUH�
DWW�I|UOlJJD�WUDGLWLRQHOOD�JDVU|U�L�VN\GGVU|U��
�
6\GNUDIW�*DV�EHVO|W�HPHOOHUWLG�DWW�L�VWlOOHW�DQYlQGD�33�PDQWODGH�3(�U|U�HIWHUVRP�
PDQ� Gn� NXQGH� NULQJI\OOD� PHG� EHILQWOLJD� VFKDNWPDVVRU� RP� NRUQVWRUOHNHQ� HM�
|YHUVNUHG����PP��bYHQ�RP�VnGDQD�U|U�lU�QnJRW�G\UDUH�lQ� LFNH�PDQWODGH�3(�U|U�
UlNQDGH� PDQ� PHG� DWW� OlJUH� NULQJI\OOQDGVNRVWQDGHU� lQGn� VNXOOH� J|UD� SURMHNWHW�
HNRQRPLVNW� I|UGHODNWLJW� MlPI|UW� PHG� OlJJQLQJ� L� VN\GGVU|U�� -lPI|UW� PHG�
NULQJI\OOQDG� PHG� JUXVLJ� VDQG� LQQHElU� DQYlQGQLQJ� DY� EHILQWOLJW� VFKDNWPDWHULDO�
EO�D��HWW�PLQVNDW�WUDQVSRUWEHKRY�YLONHW�lU�I|UGHODNWLJW�XU�PLOM|V\QSXQNW��
�
%\JJHW�DY�GH�Q\D�OHGQLQJDUQD�VWDUWDGH�L�DSULO������RFK�GULIWVlWWQLQJ�VNHGGH�L�MXQL�
VDPPD�nU��
�
(IWHUVRP� GHW� lU� I|UVWD� JnQJHQ� 33�PDQWODGH� 3(�U|U� DQYlQWV� I|U� JDVGLVWULEXWLRQ� L�
6YHULJH� KDU� GHW� DQVHWWV� DQJHOlJHW� DWW� HUIDUHQKHWHUQD� IUnQ� .ULVWLDQVWDGVSURMHNWHW�
NRPPHU� HQ� VW|UUH� NUHWV� DY� JDVLQWUHVVHQWHU� WLOOJRGR�� $Y� GHW� VNlOHW� KDU� GHQQD�
UDSSRUW�NRPPLW�WLOO�VWnQG��

��� 352-(.7%(6.5,91,1*�
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/HGQLQJVVWUlFNQLQJHQ� IUDPJnU� DY� NDUWDQ� L� )LJXU� ��� 3n� HQ� FD�� ����� PHWHU� OnQJ�
VWUlFND�O|SHU�SDUDOOHOOW�PHG�JDVOHGQLQJDUQD�HQ�ODNYDWWHQOHGQLQJ�IUnQ�NRPPXQHQV�
DYIDOOVGHSRQL��bYHQ�ODNYDWWHQOHGQLQJHQ�EHVWnU�DY�HWW�33�PDQWODW�3(�U|U��GRFN�PHG�
U|GEUXQW�VN\GGVVNLNW�I|U�DWW�VNLOMD�GHW�IUnQ�GH�PHORQJXOD�JDVOHGQLQJDUQD��
�
�
�
�
�
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)LJXU����/HGQLQJVVWUlFNQLQJHQ��

/HGQLQJDUQD� OLJJHU� PHG� FD�� HQ� PHWHUV� WlFNQLQJ� RFK� lU� SODFHUDGH� L� UnPDUN��
JU|Q\WRU��JnQJEDQRU�RFK�JDWRU��%HILQWOLJ�PDUN�L�.ULVWLDQVWDG�XWJ|UV�KXYXGVDNOLJHQ�
DY�ILQNRUQLJD�VHGLPHQW�IUnQ�OHUD�WLOO�VDQG�RFK�RUJDQLVNW�PDWHULDO��
�
6W\UG�MRUGERUUQLQJ�KDU�DQYlQWV�YLG�NRUVQLQJ�DY�YDWWHQGUDJ��+HOJH�n��Sn�WYn�VWlOOHQ��
VW|UUH�YlJDU�Sn�WYn�VWlOOHQ�RFK�MlUQYlJ�Sn�WYn�VWlOOHQ��,�GH�IDOO�GHW�U|U�VLJ�RP�IOHUD�
OHGQLQJDU�KDU�GH�I|UODJWV�L�HWW�JHPHQVDPW�VN\GGVU|U��
�
2P� WUDGLWLRQHOOD� JDVU|U� DQYlQWV� VNXOOH� VN\GGVU|U� HUIRUGUDWV� GlU� JDVOHGQLQJHQ�
I|UODJWV�L�OHUYDOODU������P��VDPW�GlU�JUXQGYDWWHQ�I|UHNRP�L�VFKDNWJUDYHQ��WYn����
PHWHUV�VWUlFNRU���

���� 7,//67c1'6)5c*25�

$QV|NDQ� RP� WLOOVWnQG� DWW� E\JJD� GH� DNWXHOOD� JDVOHGQLQJDUQD� OlPQDGHV� WLOO�
%\JJQDGVQlPQGHQ� L� .ULVWLDQVWDGV� NRPPXQ� L� MDQXDUL� ������ $QV|NDQ� DYVnJ�
IRUPHOOW�´7LOOVWnQG�EHWUlIIDQGH�EUDQGIDUOLJ�YDUD´��,�DQV|NDQ�DQJDYV�DWW�OHGQLQJDUQD�
VNXOOH�E\JJDV�HQOLJW�UHJOHUQD�L�(QHUJLJDVQRUP�(*1�����GRFN�PHG�KHPVWlOODQ�RP�
GLVSHQV�I|U�
• DWW�DQYlQGD�33�PDQWODGH�3(�U|U�RFK�
• DWW�VDPI|UOlJJD�IOHUD�3(�U|U�L�JHPHQVDPW�VN\GGVU|U�
�
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(IWHU� \WWUDQGHQ� IUnQ� NRPPXQHQV� UlGGQLQJVWMlQVW� RFK� 6WDWHQV� 5lGGQLQJVYHUN�
�659�� I�G�� 6SUlQJlPQHVLQVSHNWLRQHQ�� HUK|OOV� WLOOVWnQG� DWW� E\JJD� OHGQLQJDUQD�
VnVRP�EHVNULYLWV�L�DQV|NDQ��,�659V�\WWUDQGH�VlJV�EO�D��I|OMDQGH��
�
´659� DYG�� %([� WLOOVW\UNHU� WLOOVWnQG� L� EnGD� IDOOHQ� XWDQ� DQGUD� YLOONRU� lQ� DWW�
I|UHVWnQGDUH� VNDOO� YDUD� XWVHGG� VHQDVW� Sn� DYV\QLQJVGDJHQ�� 9L� |QVNDU� RFNVn�
IUDPKnOOD� DWW� GLVSHQV� L� IRUPHOO� PHQLQJ� LQWH� EHK|YV�� 'HQ� WHNQLVND� O|VQLQJ� VRP�
SUHVHQWHUDWV� lU� YLVVHUOLJHQ� LQWH� HQOLJW� (*1� PHQ� XWJ|U� HWW� DOWHUQDWLYW� VlWW� DWW�
XSSI\OOD� ODJVWLIWQLQJHQV� NUDY�� 3U|YQLQJHQ� DYVHU� VnOHGHV� HWW� DOWHUQDWLY� YLONHW� YL�
ILQQHU�IXOOJRWW�RFK�LQRP�ODJVWLIWQLQJHQV�UDP�´�

���� 6<67(0'$7$�

3URGXNWLRQVNDSDFLWHWHQ� YLG� U|WQLQJVDQOlJJQLQJHQ� L� .DUSDOXQG� lU� ��� *:K�nU�
ELRJDV�RFK�GHQ�Q\D� OHGQLQJHQ� IUnQ�)OlNWVWDWLRQHQ� WLOO� UHQLQJVYHUNHW�KDU�HQ� OlQJG�
DY������P��1RUPDOW�DUEHWVWU\FN�L�OHGQLQJHQ�lU�����EDU��3URGXNWLRQVNDSDFLWHWHQ�YLG�
UHQLQJVYHUNHW�lU����*:K�nU�XSSJUDGHUDG�ELRJDV�RFK�OHGQLQJVOlQJGHQ�GlULIUnQ�WLOO�
WDQNVWDWLRQHQ�L�1lVE\�lU������P��1RUPDOW�DUEHWVWU\FN�L�GHQQD�OHGQLQJ�lU�����EDU��
7RWDOW�Q\�JDVOHGQLQJVOlQJG�lU�VnOHGHV������P��%HURHQGH�Sn�VDPI|UOlJJQLQJHQ�DY�
GH�EnGD�JDVOHGQLQJDUQD�Sn�YLVVD�VWUlFNRU�RFK�VW\UG�ERUUQLQJ�Sn�DQGUD�VWUlFNRU�EOHY�
WRWDOD�VFKDNWOlQJGHQ�NRUWDUH�HOOHU�FD�������P��
�
.RPSUHVVRUVWDWLRQHUQD�YLG� UHQLQJVYHUNHW�RFK�EXVVWDWLRQHQ� L�1lVE\�K|MHU� WU\FNHW�
WLOO�����EDU�I|U�DWW�P|MOLJJ|UD�WDQNQLQJ�DY�DNWXHOOD�IRUGRQ��

���� 5g5'$7$�

5|UOHGQLQJDUQD�XWJ|UV� DOOWVn� DY�SRO\SURS\OHQPDQWODGH�3(�U|U�PHG�EHWHFNQLQJHQ�
3(�����6'5����RFK� \WWHUGLDPHWHUQ� ����PP��5|UHQ� KDU� WLOOYHUNDWV� DY�8SRQRU� L�
'DQPDUN� HQOLJW� 3UR)XVH�PHWRGHQ� YLONHW� LQQHElU� DWW� HQ� WXQQ� 33�EHOlJJQLQJ�
������PP�� OlJJV� Sn� U|UHWV� \WWHU\WD�� )|U� KlU� DNWXHOOD� U|U� OLJJHU� WMRFNOHNHQ� Sn�
EHOlJJQLQJHQ�PHOODQ�����RFK�����PP��%HOlJJQLQJHQ�XWJ|U�HWW�VN\GG�I|U�UHSRU�RFK�
VODJVNDGRU�Sn�VMlOYD�PHGLDU|UHW�PHQ�IXQJHUDU�RFNVn�VRP�89�VN\GG�I|U�VMlOYD�GHW�
QDWXUHOOD�3(�PDWHULDOHW�L�PHGLDU|UHW��9LG�WLOOYHUNQLQJHQ�OlJJV�33�VNLNWHW�Sn�LQQH�L�
H[WUXGHUQ� VRP� IRUPDU� 3(�U|UHW� YLONHW� LQQHElU� DWW� PHGLDU|UHWV� \WWHU\WD� RFK� 33�
VNLNWHWV�LQVLGD�DOGULJ�NRPPHU�L�NRQWDNW�PHG�OXIW��
�
)|U�3(�����U|U�PHG�6'5��\WWHUGLDPHWHU�JRGVWMRFNOHN� ���JlOOHU�WU\FNNODVV�31����
I|U�YDWWHQ�RFK�31���I|U�JDV��YLONHW�LQQHElU�DWW�K|JVWD�WLOOnWQD�DUEHWVWU\FN�YLG����&�
lU� ��� EDU� I|U� YDWWHQ� RFK� �� EDU� I|U� JDV�� 1nJUD� GDWD�� VRP� KlPWDWV� IUnQ� 8SRQRUV�
LQIRUPDWLRQVEODG��JHV�Sn�QlVWD�VLGD�I|U�GH�DNWXHOOD�U|UHQ��
�
�
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9lUGH� (QKHW� 6WDQGDUG�

'HQVLWHW� ���� NJ�P�� ,62������'�

.RUWWLGVNU\SPRGXO�(�� ����� 03D� ,62������

6PlOWLQGH[� ���� J����PLQ� ,62������PHWRG����

/lQJGXWYLGJQLQJVNRHIILFLHQW� ����� PP�P���&� $670�'�����

9lUPHOHGQLQJVWDO� ����� :�P���&� ',0��������

0LQ��E|MQLQJVUDGLH� ���JnQJHU�XWYlQGLJ�U|UGLDPHWHU�YLG����&�

�
�
�
'LPHQVLRQ�
'\�PP�

*RGVWMRFNOHN�H[NO��PDQWHO��PP�
0LQLPXP� 0D[LPXP� 9LNW��NJ�P� 5|UOlQJG��P�

���� ���� ���� ����� ���

�
%HURHQGH� Sn� DQYlQGQLQJVRPUnGH� KDU� 3(� ����U|U� ROLND� IlUJHU�� Vn� W�H[�� JlOOHU�
PHORQJXO� IlUJ� I|U� QDWXUJDV� RFK� ELRJDV� RFK� U|GEUXQ� IlUJ� I|U� DYORSSVYDWWHQ��
1RUPDOW� lU� 3(�U|U� KHOW� JHQRPIlUJDGH� PHG� DNWXHOO� IlUJ�� 9LG� 33�PDQWODGH� U|U�
EHK|YHU� HQGDVW�PDQWHOQ�JHQRPIlUJDV�YLONHW� LQQHElU�DWW�PHGLDU|UHW� J|UV�QDWXUHOOW�
�RIlUJDW��RFK�GlUPHG�REHURHQGH�DY�DQYlQGQLQJVRPUnGH��1lU�PHGLDU|UHW�lU�RIlUJDW�
RFK�PDQWHOQ� IlUJDG� LQGLNHUDV� W\GOLJW� JHQRP� IlUJVNLOOQDG� RP�PDQWHOQ� lU� VNDGDG��
0DQWHOQ�LQQHElU�RFNVn�HQ�I|UGHO�XU�WUDQVSRUWV\QSXQNW�HIWHUVRP�GHQ�XWJ|U�HWW�YLVVW�
VN\GG�PRW�WUDQVSRUWVNDGRU��
�
0DQWHOQ� lU� LQIlUJDG� PHG� JUn� OlQJVJnHQGH� VWULSHV�� Vn� DWW� U|UHQ� lU� HQNOD� DWW�
LGHQWLILHUD�YLG� VnYlO� LQVWDOODWLRQ�VRP�YLG�XSSJUlYQLQJ� L� VDPEDQG�PHG� UHSDUDWLRQ�
HOOHU�XWE\JJQDG�DY�OHGQLQJVQlWHW��

���� 69(761,1*�

8SRQRUV� 3UR)XVH�U|U� NDQ�� OLNVRP� YDQOLJD� 3(�U|U� EnGH� VWXPVYHWVDV� RFK�
HOHNWURVYHWVDV�� G�Y�V�� VYHWVDV� PHG� PXII�� 9LG� 780$%� L� /DQGVNURQD� KDU� JMRUWV�
I|UV|N�I|U�DWW�XWU|QD�RP�PDQ�NDQ�VWXPVYHWVD�PHG�ELEHKnOOHQ�PDQWHO�RFK�L�Vn�IDOO�
KXU�PDQWHOVNLNWHW�SnYHUNDU�VYHWVPHWRG��VYHWVWHNQLN�RFK�VYHWVKnOOIDVWKHW��
�
5HVXOWDWHW�UHGRYLVDV�L�GHWDOM�L�5HI����RFK�QHGDQ�nWHUJHV�GH�YLNWLJDVWH�VOXWVDWVHUQD��
�
�



� �

6WXPVYHWVQLQJ�
�
6WXPVYHWVI|UV|N� KDU� XWI|UWV� Sn� WUH� ROLND� 3(�U|U� VRP� DOOD� KDGH� 33�EHOlJJQLQJ��
'LPHQVLRQHUQD�Sn�U|UHQ�YDU�HQOLJW� WDEHOOHQ�QHGDQ��GlU� WX�DYVHU�JRGVWMRFNOHN�XWDQ�
EHOlJJQLQJ� RFK� W� DYVHU� EHOlJJQLQJHQV� WMRFNOHN��'HW� E|U� REVHUYHUDV� DWW�PDQWHOQV�
WYlUVQLWWV\WD�PnVWH�UlNQDV�PHG�L�WRWDOWYlUVQLWWHW�YLG�LQVWlOOQLQJ�DY�VYHWVSDUDPHWUDU��
�
�
5|U�QU� <WWHUGLDPHWHU��PP� *RGVWMRFNOHN��WX�PP� %HOlJJQLQJ��W�PP�
�� ���� ���� �����
�� ���� ����� ����
�� ���� ���� ����

�
�
)|U� YDUMH� U|U� JMRUGHV� VYHWVI|UV|N� VnYlO� PHG� EHILQWOLJ� EHOlJJQLQJ� VRP� PHG�
EHOlJJQLQJHQ� ERUWWDJHQ�� 6YHWVWU\FNHW� YDU� ����� 1�PP�� RFK� VYHWVWHPSHUDWXUHQ�
����&��
�
$Y� I|UV|NHQ� IUDPJLFN� DWW�PDQ�PHG�ELEHKnOOHW� 33�VNLNW� HUKnOOHU� IXOOJRGD� VYHWVDU�
RP� VNLNWHWV� WMRFNOHN� HM� |YHUVWLJHU� ���� PP� YLG� 6'5� ���� )LJXU� �� YLVDU� VYHWVHQV�
XWVHHQGH�I|U� U|U�QU���PHG�33�VNLNW��2P�33�EHOlJJQLQJHQ�lU� WMRFNDUH�lQ�����PP�
SnYHUNDU�EHOlJJQLQJHQ�VYHWV]RQHQ�RFK�KnOOIDVWKHWHQ�QHJDWLYW�PHG�OlJUH�VYHWVWU\FN�
lQ�EHUlNQDW�VDPW�NDQWI|UVNMXWQLQJDU�L�VPlOW]RQHUQD��
�

�
)LJXU����6WXPVYHWVQLQJ�PHG�ELEHKnOOHW�33�VNLNW��

(Q�DQQDQ�VOXWVDWV�VRP�GURJV�IUnQ�VYHWVI|UV|NHQ�YDU�DWW�QRUPDO�VWXPVYHWVXWUXVWQLQJ�
NDQ� DQYlQGDV� RFK� DWW� GHQ� ULQJD� WMRFNOHNHQ� Sn�33�VNLNWHW� J|U� DWW� LQJHW� XWE\WH� DY�
GLPHQVLRQVEDFNDUQD�L�VYHWVPDVNLQHUQD�lU�Q|GYlQGLJW��
�
�



� �

(OHNWURVYHWVQLQJ�
�
9LG�VYHWVQLQJ�PHG�HOHNWURPXIIDU�PnVWH�I|UVW�33�VNLNWHW�YLG�VYHWVVWlOOHW�DYOlJVQDV��
5LVN�ILQQV�Gn�DWW�GHW�EORWWDGH�3(�PDWHULDOHW�E|UMDU�R[LGHUD�Vn�DWW�U|UlQGDUQD�PnVWH�
VNUDSDV�VWUD[�I|UH�KRSVYHWVQLQJHQ��)|U�DWW�XWU|QD�RP�VNUDSQLQJ�lU�Q|GYlQGLJ�KDU�
XWI|UWV� HWW� DQWDO� I|UV|N�PHG� HOHNWURVYHWVQLQJ�� lYHQ� GHVVD� YLG�780$%� RFK�PHG�
GHWDOMHUDG�UHGRYLVQLQJ�L�5HI�����
�
)|UV|NHQ� XWI|UGHV� PHG� U|U� IUnQ� IHP� ROLND� WLOOYHUNDUH� �'XUDIXVH�� )ULDOHQ��
)XVDPDWLF��8SRQRU�RFK�5ROOPDSODVW��VDPW�PHG�VH[�ROLND�VYHWVPDVNLQHU��)|UV|NHQ�
XWI|UGHV�PHG�VnYlO�VNUDSDGH�VRP�RVNUDSDGH�U|UlQGDU��
�
.YDOLWHWVEHG|PQLQJHQ�HIWHU�VYHWVQLQJHQ�VNHGGH�Sn�WYn�VlWW��
�
D�� (Q���±����PP�EUHG�SURYUHPVD� VNDUV�XW� XU�YDUMH� VYHWVIRJ��5|UGHOHQ� VSlQGHV�

GlUHIWHU� IDVW� L� HWW� VNUXYVWlG� YDUHIWHU� VODJ� XWI|UGHV� Sn� PXIIGHOHQ� PHG� HQ�
KDPPDUH�� $OOD� SURYUHPVRU� EOHY� VODJQD� WLOO� EURWW�� $OOD� SURYHQ� JDY� YLG� GHQ�
HIWHUI|OMDQGH� YLVXHOOD� NRQWUROOHQ� LQWU\FN� DY� JRG� VDPPDQVPlOWQLQJ� PHOODQ�
HOHNWURPXII�RFK�U|U��

E�� 'UDJSURY� L� 8SRQRUV� ODERUDWRULXP�� 'H� YlUGHQ� Sn� GUDJVW\UND� VRP� XSSPlWWHV�
YLVDGH�DWW�GHW�LQWH�IDQQV�QnJUD�VNLOOQDGHU�L�VDPPDQVYHWVQLQJHQ�PHOODQ�U|U�RFK�
HOHNWURPXII�RP�U|UHQ�lU�VNUDSDGH�HOOHU�RVNUDSDGH��

�
6OXWVDWVHQ��VRP�UHGRYLVDV�L�5HI�����lU�I|OMDQGH��
�
´2P� 33�EHOlJJQLQJHQ� OlJJV� Sn� 3(�U|UHW� VDPWLGLJW� VRP� 3(�U|UHWV� XWYlQGLJD�
GLPHQVLRQ�VNDSDV�L�H[WUXGHULQJVSURFHVVHQV�V\UHIULD�PLOM|�VNHU�LQJHQ�R[LGDWLRQ�Sn�
3(�U|UHW��'HWWD� LQQHElU�DWW�YLG�HOHNWURVYHWVQLQJ�EHK|YHU�HQGDVW�33�EHOlJJQLQJHQ�
WDV�ERUW��0HNDQLVN�ERUWVNUDSQLQJ�DY�R[LGVNLNW�EHK|YHU�HM�XWI|UDV�Gn�XWI|UGD�WHVWHU�
YLVDU� DWW� R[LGDWLRQ� DY� 3(�U|UHW� HM� I|UHOLJJHU�� 'HW� I|UXWVlWWV� GRFN� DWW�
HOHNWURVYHWVQLQJHQ� XWI|UV� GLUHNW� HOOHU� L� HQ� I|OMG� HIWHU� DWW� 33�EHOlJJQLQJHQ� lU�
ERUWWDJHQ´��)LJXU���YLVDU�H[HPSHO�Sn�UHVXOWDW�DY�VODJSURYHQ��
�

�
)LJXU����5HVXOWDW�DY�VODJSURY�Sn�HOHNWURPXII��



� �

,� .ULVWLDQVWDGVSURMHNWHW� XWI|UGHV� VnYlO� VWXPVYHWVQLQJ� VRP� HOHNWURVYHWVQLQJ��
(IWHUVRP� UHVXOWDWHQ� IUnQ� 780$%�VWXGLHQ� HM� YDU� NlQGD� YLG� WLGHQ� I|U�
OlJJQLQJVDUEHWHQD� VNUDSDGHV� I|U� VlNHUKHWV� VNXOO� DOOD� U|UlQGDU� L� VDPEDQG� PHG�
HOHNWURVYHWVQLQJ��'HWWD� KDGH� DOOWVn� HM� EHK|YW� J|UDV�� )|U� GH� EnGD� JDVOHGQLQJDUQD�
U|UGH�GHW� VLJ�RP� WRWDOW� FD�� ���� VWXPVYHWVDU�RFK� FD�� ���� HOHNWURVYHWVDU� �HOPXIIDU�
RFK� E|MDU��� 6WXPVYHWVDUEHWHQD� XWI|UGHV� I|UH� QHGOlJJQLQJ� DY� OHGQLQJDUQD� L�
VFKDNWJUDYHQ�� ,� )LJXU� �� YLVDV� H[HPSHO� Sn� VWXPVYHWVQLQJ� DY� OHGQLQJ� I|UH�
QHGOlJJQLQJ�L�VFKDNWJUDY��
�

�
)LJXU����6WXPVYHWVQLQJ�DY�U|UOHGQLQJ��

���� /b**1,1*�$9�*$6/('1,1*$51$�

/HGQLQJDUQD� ODGHV� JHQRPJnHQGH� L� VFKDNWJUDY� XWRP� YLG� YDWWHQGUDJV��� YlJ�� RFK�
MlUQYlJVNRUVQLQJDU��'lU�JHQRPI|UGHV�VW\UG�ERUUQLQJ�PHG�nWI|OMDQGH�LOlJJQLQJ�DY�
VN\GGVU|U��
�
6FKDNWJUDYHQV� EUHGG� YDULHUDGH� PHG� DQWDOHW� VDPI|UODJGD� OHGQLQJDU�� 9LG� HQ�
JDVOHGQLQJ� YDU� EUHGGHQ� ���� PHWHU�� YLG� WYn� JDVOHGQLQJDU� ���� PHWHU� RFK� YLG� WYn�
JDVOHGQLQJDU�RFK�HQ�ODNYDWWHQOHGQLQJ�����PHWHU��6FKDNWJUDYHQV�GMXS�YDULHUDGH�YLG�
VDPI|UOlJJQLQJ� PHG� ODNYDWWHQOHGQLQJHQ� HIWHUVRP� GHQQD� OnJ� PHG� IDOO��
6FKDNWJUDYHQV�PHGHOGMXS� U|UGH�VLJ�RPNULQJ�����PHWHU��)LJXU���YLVDU� VFKDNWJUDY�
PHG� WUH� VDPI|UODJGD� U|UOHGQLQJDU�� WYn� JDVOHGQLQJDU� �PHORQJXOD�� RFK� HQ�
ODNYDWWHQOHGQLQJ��U|GEUXQ���
�
�
�
�



� �

�
)LJXU����6FKDNWJUDY�PHG�WUH�VDPI|UODJGD�OHGQLQJDU��

6FKDNWPDVVRUQD� XWJMRUGHV� KXYXGVDNOLJHQ� DY� ILQNRUQLJD� VHGLPHQW� IUnQ� OHUD� WLOO�
VDQG� RFK� RUJDQLVNW� PDWHULDO�� 3n� LQJD� VWlOOHQ� I|UHNRP� VFKDNWPDVVRU� PHG�
NRUQVWRUOHN�|YHUVWLJDQGH����PP��G�Y�V��PD[� WLOOnWHQ�NRUQVWRUOHN� I|U�NULQJI\OOQDG�
YLG�DQYlQGQLQJ�DY�8SRQRUV�3UR)XVH�OHGQLQJDU��.ULQJI\OOQDG�VNHGGH�VnOHGHV�PHG�
GHW� EHILQWOLJD� VFKDNWPDWHULDOHW�� YLONHW� LQQHEDU� VWRUD� PLOM|�� RFK�
NRVWQDGVEHVSDULQJDU� MlPI|UW�PHG�ERUWIRUVOLQJ� DY� VFKDNWPDVVRUQD� RFK� GLWIRUVOLQJ�
DY�JUXV�HOOHU�VDQG��
�
6W\UG� ERUUQLQJ� JHQRPI|UGHV� YLG� SDVVDJH� XQGHU� YDWWHQGUDJ�� VW|UUH� YlJDU� RFK�
MlUQYlJ�� bYHQ� RP� GHW� WUROLJHQ� JnWW� DWW� OlJJD� PDQWODGH� 3(�U|U� GLUHNW� L� GH�
XSSERUUDGH�KnOHQ�YDOGHV�DWW� OlJJD�OHGQLQJDUQD�L�VN\GGVU|U��%HJUlQVDW� WLOOJlQJOLJW�
XWU\PPH� I|U� GHQ� VW\UGD� ERUUQLQJHQ�PHGI|UGH� YLVVD� ULVNHU� RP�PDQ� VNXOOH� ERUUD�
VHSDUDWD� KnO� I|U� VDPWOLJD� OHGQLQJDU� GlU� GHW� YDU� DNWXHOOW� PHG� VDPI|UOlJJQLQJ� DY�
OHGQLQJDU��0DQ� YDOGH� GlUI|U� DWW� L� VWlOOHW� OlJJD� HWW� HQGD� VN\GGVU|U� DY� 3(+�PHG�
6'5�  � ��� RFK� \WWHUGLDPHWHUQ� ���� PP� YLONHW� Gn� U\PPHU� WYn� JDVOHGQLQJDU�� HQ�
ODNYDWWHQOHGQLQJ� RFK� Sn� HWW� VWlOOH� lYHQ� HQ� WRPOHGQLQJ� I|U� HQ� NRPPDQGH�
EUHGEDQGVNDEHO��

����'5,)76b771,1*�

,� MXQL� ����� VNHGGH� VOXWEHVLNWQLQJ� DY� OHGQLQJHQ� L� QlUYDUR� DY� UHSUHVHQWDQWHU� I|U�
E\JJQDGVQlPQGHQ�� UlGGQLQJVWMlQVWHQ� RFK� HQWUHSUHQ|UHU� VDPW� OHGQLQJV�� RFK�
PDUNlJDUH�� 7lWKHWVSURYQLQJ� DY� OHGQLQJHQ� YDU� Gn� XWI|UG� RFK� XU�
EHVLNWQLQJVSURWRNROOHW� NDQ� FLWHUDV� I|OMDQGH�� ´$QOlJJQLQJHQ� NRQVWDWHUDGHV�
|YHUHQVVWlPPD�PHG�6)6����������RFK�6)6�����������RP�EUDQGIDUOLJD�YDURU�RFK�
PHG�WLOOVWnQGVEHYLVHWV�YLOONRU�YDUI|U�DQOlJJQLQJHQ�KlUPHG�JRGNlQGHV�´�
�
'ULIWVlWWQLQJHQ� I|OMGH� VHGYDQOLJD� UXWLQHU� RFK� QnJUD� SUREOHP� L� VDPEDQG� KlUPHG�
QRWHUDGHV�HM��
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���� $//0b11$�(5)$5(1+(7(5�

8WOlJJQLQJ�� VYHWVQLQJ� RFK� GULIWWDJQLQJ� DY� KlU� DNWXHOOD� 33�PDQWODGH� 3(�U|U� KDU�
VNHWW�XWDQ�SUREOHP�RFK�QnJRQ�VW|UUH�VNLOOQDG�JHQWHPRW�PRWVYDUDQGH�PRPHQW�YLG�
´NRQYHQWLRQHOOD´�3(�U|U�KDU� HM� NXQQDW�NRQVWDWHUDV��(Q� OLWHQ� VNLOOQDG�NDQ�QRWHUDV�
YLG� HOHNWURVYHWVQLQJ� Vn� WLOO� YLGD� DWW� HWW� H[WUD� PRPHQW� WLOONRPPLW� L� IRUP� DY� DWW�
PDQWHOVNLNWHW�PnVWH�DYOlJVQDV�I|UH�VYHWVQLQJ��'HWWD�PRPHQW�´XSSYlJV´�HPHOOHUWLG�
PHU�lQ�YlO�DY�DWW�PDQ�VOLSSHU�VNUDSD�U|UlQGDUQD��YLONHW�lU�IDOOHW�YLG�3(�OHGQLQJDU�
XWDQ�VN\GGVEHOlJJQLQJ��(QOLJW�U|UWLOOYHUNDUHQ�NDQ�VORSDQGHW�DY�VNUDSQLQJ�LQQHElUD�
HQ�WLGVYLQVW�Sn����±�������
�
(Q�VW|UUH�VNLOOQDG�I|UHOLJJHU�GlUHPRW�YDG�JlOOHU�NULQJI\OOQDGHQ��)|U�QRUPDOD�3(�
U|U� VlJV� L� (*1� ��� NDS�� �������� DWW� ´L� OHGQLQJVElGG� RFK� NULQJI\OOQDG� InU� VW|UVWD�
NRUQVWRUOHN�I|U�RNURVVDW�PDWHULDO�YDUD�K|JVW����PP�RFK�I|U�NURVVDW�PDWHULDO�K|JVW�
��PP´��2IWD�LQQHElU�GHWWD�DWW�EHILQWOLJW�VFKDNWPDWHULDO�HM�NDQ�DQYlQGDV�XWDQ�JUXV�
HOOHU�VDQG�PnVWH�KlPWDV�XWLIUnQ��7LOOnWOLJKHWHQ�DY�NRUQ�XSS�WLOO����PP�I|U�8SRQRUV�
3UR)XVH�U|U�PHGI|U�DWW�EHILQWOLJW�VFKDNWPDWHULDO��HYHQWXHOOW�HIWHU�HQNODUH�VLNWQLQJ��
NDQ� nWHUDQYlQGDV� I|U� NULQJI\OOQDGHQ� YLONHW� J|U� KHOD� DQOlJJQLQJVDUEHWHW� HQNODUH�
RFK�VPLGLJDUH��

���� '2.80(17$7,21�)5c1�352-(.7(7�

)|U� GHQ� VRP� QlUPDUH� YLOO� VWXGHUD� VYHWVSDUDPHWUDU�� UHVXOWDW� DY� WU\FNSURYQLQJDU�
P�P�� ILQQV�� OLNVRP� I|U� DQGUD� JDVOHGQLQJDU�� HQ� VDPODG� GRNXPHQWDWLRQ� L� HQ� V�N��
.YDOLWHWVSlUP�� (Q� VnGDQ� SlUP� ILQQV� Sn� 6\GNUDIW� *DV� I|U� OHGQLQJHQ� IUnQ�
UHQLQJVYHUNHW� WLOO� WDQNVWDWLRQHQ� L� 1lVE\� RFK� Sn� &�� 7HNQLN� I|U� OHGQLQJHQ� IUnQ�
)OlNWVWDWLRQHQ�WLOO�UHQLQJVYHUNHW��
�
.YDOLWHWVSlUPHQ�LQQHKnOOHU�EODQG�DQQDW��
�
− *UDQVNQLQJ�DY�VYHWVFHUWLILNDW�
− 3URWRNROO�|YHU�SURFHGXUVYHWVQLQJ�
− .DOLEUHULQJVLQW\J�I|U�VYHWVPDVNLQHU�
− 0RWWDJQLQJVNRQWUROO�3(�U|U�RFK�U|UGHODU�
− 7U\FNSURYQLQJDU�
− 6\Q�RFK�
− 6OXWEHVLNWQLQJ�



� ��

�� 6b.(5+(76$63(.7(5�

6N\GGVPDQWHOQ� L�SRO\SURSHQ�lU�P\FNHW� VOLWVWDUN�RFK�VN\GGDU�HIIHNWLYW� WU\FNU|UHW�
PRW� UHSRU� RFK� Q|WQLQJDU�� 6N\GGHW� IXQJHUDU� VnYlO� XQGHU� WUDQVSRUW� RFK� KDQWHULQJ�
VRP�XQGHU�LQVWDOODWLRQ�RFK�GULIW��
�
6NXOOH�HQ�UHSD�EOL�Vn�GMXS�DWW�GHQ�JnU�LJHQRP�VN\GGVPDQWHOQ�lU�GHW�P\FNHW�HQNHOW�
DWW� VH� VNDGDQ� HIWHUVRP� GHW� QDWXUIlUJDGH� LQQHUU|UHW� V\QV� W\GOLJW�PRW� GHQ� IlUJDGH�
PDQWHOQ��
�
'HQ� VNUDSIULD� PXIIVYHWVQLQJVPHWRGHQ� JHU� HQOLJW� WLOOYHUNDUHQ� PDUNDQW� |NDG�
VlNHUKHW�PRW�OlFNDJH��
�
9LG�)25&(�,QVWLWWXWHWV�DYGHOQLQJ�I|U�,QVSHNWLRQ�RJ�3U¡YQLQJ�L�'DQPDUN�KDU�PDQ�
XWI|UW�SURY�Sn�8SRQRUV�3UR)XVH�U|U�RFK�Sn�NRQYHQWLRQHOOD��LFNH�PDQWODGH�3(����
U|U�DYVHHQGH�UHSWnOLJKHW�RFK�WnOLJKHW�PRW�SXQNWSnYHUNDQ��5HI�������
�
6H[�ROLND�U|U�SURYDGHV���VDPWOLJD�DY�W\S����31��RFK�I|UVHGGD�PHG�HQ�VWXPVYHWV�
Sn�PLWWHQ�DY�YDUMH�U|U��9LG�SURYHQ�SODFHUDGHV�HWW�U|U�L�WDJHW�Sn�GMXSHW����FP�L�HQ�
ER[�PHG�OlQJGHQ�����FP��EUHGGHQ����FP�RFK�GMXSHW�����FP��3URYHQ�XWI|UGHV�PHG�
WUH�ROLND�I\OOQDGVPDWHULDO�L�ER[HQ��
�
− UXQGNRUQLJ�VM|VWHQ�
− EDOODVWPDWHULDO�RFK������VLQJHO��VW|UVWD�NRUQVWRUOHN����PP�
− NURVVDW�EHWRQJU|U�RFK�VDQG�
�
3URYSURFHGXUHQ�YDU�GHQ� DWW�PDQ� I|UVW� EHODVWDGH� I\OOQDGVPDWHULDOHW� XSSLIUnQ�PHG�
HQ�EHODVWQLQJ�Sn���WRQ�RFK�GlUHIWHU�GURJ�XW�U|UHW�L�GHVV�OlQJGULNWQLQJ�IUnQ�ER[HQ��
'HWWD� VNXOOH� Gn� VLPXOHUD� GHOV� SnIUHVWQLQJDU� XSSLIUnQ� PRWVYDUDQGH� WLOO� H[HPSHO�
WXQJ� WUDILN�� GHOV� HYHQWXHOOD� VNDGRU� YLG� WLOO� H[HPSHO� OlJJQLQJ� PHG� VW\UG�
MRUGERUUQLQJ��/DVWHQ���WRQ�I|UGHODGHV�Sn�HQ�DUHD�DY����[����FP�YLONHW�PRWVYDUDU�
HQ�ODVW�Sn����N1�P�L�QLYn�PHG�U|UHQ��
�
5HVXOWDWHQ�I|U�GH�33�PDQWODGH�U|UHQ�YDU�I|U�VDPWOLJD�WUH�I\OOQDGVPDWHULDO�I|OMDQGH��
�
− 9LG�XWGUDJQLQJHQ�NXQGH�GHW�NRQVWDWHUDV�OlQJVJnHQGH�UHSRU�L�PDQWHOQ��5HSRUQD�

KDGH�GRFN�Sn�LQJD�VWlOOHQ�WUlQJW�LJHQRP�PDQWHOQ�
− 0DQWHOQ�YLVDGH�LQJD�WHFNHQ�Sn�DWW�KD�ORVVQDW�YLG�HOOHU�RPNULQJ�VYHWVVWlOOHQD�
− 6YHWVYXOVWHUQD� YDU� QnJRW� DYQ|WWD� PHQ� VMlOYD� VYHWVHQ� YLVDGH� LQJD� WHFNHQ� Sn�

I|UVYDJQLQJ�
− 0lUNQLQJHQ�DY�U|UHQ�VXGGDGHV�XW�YLG�XWGUDJQLQJHQ�
− 'HIRUPDWLRQHQ�DY�U|UHQ�YDU�L�VDPWOLJD�IDOO�PLQGUH�lQ�����
�
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)|U�GH�LFNH�PDQWODGH�3(���U|UHQ�YDU�UHVXOWDWHQ�I|OMDQGH��
�
6M|VWHQVI\OOQDG�
− 8WGUDJQLQJHQ�RUVDNDGH�UHSRU� L� U|UHW��GlU�GMXSHW�Sn�HQVWDND�UHSRU�XSSJLFN� WLOO�

�����DY�JRGVWMRFNOHNHQ��5|UHQ�XSSYLVDGH�GRFN�LQJD�WHFNHQ�Sn�I|UVYDJQLQJ�
− 6YHWVYXOVWHUQD� YDU� QnJRW� DYQ|WWD� PHQ� VMlOYD� VYHWVHQ� YLVDGH� LQJD� WHFNHQ� Sn�

I|UVYDJQLQJ�
− 0lUNQLQJHQ�DY�U|UHQ�YDU�RW\GOLJ�RFK�Sn�VLQD�VWlOOHQ�KDGH�GHQ�Q|WWV�ERUW�KHOW�
− 'HIRUPDWLRQHQ�DY�U|UHQ�YDU�L�VDPWOLJD�IDOO�PLQGUH�lQ�����
�
)\OOQDG�PHG�EDOODVWPDWHULDO�RFK�VLQJHO�
− 5HVXOWDWHW�XQJHIlU�VDPPD�VRP�I|U�VM|VWHQ��GRFN�DWW�DQWDOHW�RFK�XWEUHGQLQJHQ�

DY�UHSRU�YDU�QnJRW�VW|UUH�
�
)\OOQDG�PHG�NURVVDW�EHWRQJU|U�RFK�VDQG�
− 5HVXOWDWHW�VNLOGH�VLJ�IUnQ�GH�WLGLJDUH�Vn�WLOOYLGD�DWW�U|UHQ�Sn�YLVVD�VWlOOHQ�YLVDGH�

WHFNHQ� Sn� I|UVYDJQLQJ� RFK� DWW� PlUNQLQJHQ� DY� U|UHQ� KHOW� Q|WWV� ERUW��
6YHWVYXOVWHUQD�YDU�KHOW�ERUWD�PHQ�VMlOYD�VYHWVIRJDUQD�YDU�LQWDNWD��

�
)25&(�,QVWLWWXWHW�GUDU�I|OMDQGH�VOXWVDWV�DY�GH�JHQRPI|UGD�SURYHQ��´3n�EDJJUXQG�
DI� RYHQQ°YQWH� SURY� NDQ� GHW� NRQNOXGHUHV�� EHVN\WWHOVHNDSSHQ� Sn� 3UR)XVH�U¡UHW�
EHVN\WWHU�PHGLHU¡UHW� V°UGHOHV�JRGW� L� IRUELQGHOVH�PHG�JHQQHPWU°NQLQJ� L� RPWDOWH�
PDWHULDOHU´��
�
9DG� JlOOHU� NOlPQLQJ� NDQ� HWW� 33�PDQWODW� U|U� NOlPPDV� Sn� VDPPD� VlWW� VRP� HWW�
YDQOLJW� 3(�U|U�� 0DQWHOQ� SnYHUNDU� VnOHGHV� HM� NOlPQLQJVHJHQVNDSHUQD�� ,� |YULJW�
JlOOHU�VDPPD�EHVWlPPHOVHU�VRP�I|U�YDQOLJD�U|U�G�Y�V��NOlPW�SDUWL�EHK|YHU�HM�E\WDV�
XW�RFK�NOlPQLQJ�InU�EDUD�VNH�HQ�JnQJ�Sn�HWW�RFK�VDPPD�VWlOOH�Sn�U|UHW��

�� 0,/-g)g5'(/$5�

-lPI|UW�PHG�NRQYHQWLRQHOOD�3(�U|U�PHG�NULQJI\OOQDG�PHG�JUXV� HOOHU� VDQG� OLJJHU�
GHW� VWRUD� PLOM|I|UGHODU� L� DWW� NXQQD� DQYlQGD� EHILQWOLJD� VFKDNWPDVVRU� I|U�
NULQJI\OOQLQJHQ��6W|UVWD�PLOM|YLQVWHQ�OLJJHU�L�DWW�ERUWWUDQVSRUW�DY�VFKDNWPDVVRU�RFK�
GLWWUDQVSRUW�DY�JUXV�NDQ�XQGYLNDV��6\GNUDIW�*DV�KDU�JMRUW� HQ�|YHUVODJVEHUlNQLQJ�
|YHU�LQEHVSDUDW�WUDQVSRUWDUEHWH�XQGHU�I|OMDQGH�I|UXWVlWWQLQJDU��
�
�����P�OHGQLQJVJUDY�I|U�HQ�JDVOHGQLQJ��%�����P��
����P�OHGQLQJVJUDY�I|U�WYn�JDVOHGQLQJDU��%�����P��
�����P�OHGQLQJVJUDY�I|U�WYn�JDV��RFK�HQ�ODNYDWWHQOHGQLQJ��%�����P��
�
6FKDNWQLQJ� I|U� GHVVD� OHGQLQJVJUDYDU� UHVXOWHUDU� L� FD�� �����P�� VFKDNWPDVVRU� RFK�
PHG� HQ� ODVWI|UPnJD� Sn� �� P�� SHU� VFKDNWELO� LQQHElU� GHWWD� HQ� LQEHVSDULQJ� DY�
����ELOWUDQVSRUWHU�� 'lUWLOO� NRPPHU� GLWWUDQVSRUWHQ� DY� JUXV� I|U� OHGQLQJVElGG� RFK�
NULQJI\OOQDG�PHG�XQJHIlU� VDPPD�YRO\P�YLONHW� I|U� ELO�PHG� VOlS� VNXOOH� LQQHEXULW�
���WUDQVSRUWHU��6DPPDQODJW�LQEHVSDUDV�VnOHGHV�GU\JW�����ELOWUDQVSRUWHU�PHG�GlUWLOO�
K|UDQGH�DYJDVXWVOlSS�RFK�EXOOHU��
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7LOO� GHWWD� NRPPHU� DQGUD� PLOM|YLQVWHU� L� IRUP� DY� PLQGUH� XWU\PPHVEHKRY� Sn�
DUEHWVSODWVHQ�� PLQGUH� DQYlQGQLQJ� DY� PDVNLQHU� LQRP� DUEHWVRPUnGHW�� LQJHQ�
DQYlQGQLQJ�DY�PDVNLQHU�YLG�´WLSSHQ´�RFK�YLG�JUXVWDJHW�VDPW� LQJHW�XWWDJ�DY�JUXV�
G�Y�V��LQJHQ�I|UEUXNQLQJ�DY�QDWXUUHVXUV��
�
'HW� I|UHQNODGH� DUEHWHW� PHG� NULQJI\OOQDG� lU� RFNVn� SRVLWLYW� PHG� WDQNH� Sn�
DUEHWVPLOM|Q��6RP�I|UElWWULQJ�DY�DUEHWVPLOM|Q�NDQ�PDQ�lYHQ�EHWUDNWD�ERUWIDOOHW�DY�
VNUDSQLQJ�DY�U|UlQGDU�YLG�HOHNWURVYHWVQLQJ�DY�33�PDQWODGH�3(�U|U��
�
6DPPDQWDJHW� NDQ� PDQ� DOOWVn� NRQVWDWHUD� DWW� OlJJQLQJ� PHG� 33�PDQWODGH� 3(�U|U�
LQQHElU�PDUNDQWD�PLOM|I|UGHODU�JHQWHPRW�3(�U|U�GlU�NULQJI\OOQDG�PHG�VDQG�HOOHU�
JUXV�HUIRUGUDV��

�� (.2120,6.$�)g5'(/$5�

%RUWIDOOHW� DY� WUDQVSRUWHU� DY� VFKDNWPDVVRU� RFK� JUXV� LQQHElU� I|UXWRP�PLOM|YLQVWHU�
QDWXUOLJWYLV�lYHQ�HNRQRPLVND�I|UGHODU��-	:�6DPKlOOVE\JJQDG� L�.ULVWLDQVWDG�KDU�
I|U� 8SRQRUV� UlNQLQJ� JMRUW� HQ� VFKDEORQVWXGLH� |YHU� NRVWQDGVEHVSDULQJDU� YLG�
DQYlQGQLQJ�DY�VFKDNWPDVVRU� I|U�NULQJI\OOQDGHQ� MlPI|UW�PHG�JUXV� LQN|SW�XWLIUnQ��
)|UXWVlWWQLQJDUQD�� VRP� L� GHW� KlU� IDOOHW� HM� lU� GHVDPPD� VRP� I|U�
.ULVWLDQVWDGVSURMHNWHW��YDU�I|OMDQGH��
�
− )|UOlJJQLQJ�DY�HQ�����PP�OHGQLQJ�L�OHGQLQJVJUDY�
− 0DUNHQ�EHVWnU�DY�PRUlQ�
− .ULQJI\OOQLQJ�RFK�SDFNQLQJ�XSS�WLOO�����PP�|YHU�KMlVVD�
− %UHGG�OHGQLQJVERWWHQ������PP�
− 6RUWHULQJ�XWI|UV�DY�JUlYPDVNLQ�PHG�JDOOHUVNRSD�
− .RVWQDG�I|U�LQN|SW�JUXV�����NU�P��
− .RVWQDG�I|U�VRUWHULQJ�Sn�SODWV�YLG�NULQJI\OOQDG�PHG�VFKDNWPDVVRU����NU��P��
− 9LG�nWHUI\OOQDG�PHG�LQN|SW�JUXV�DQWDV�VFKDNWPDVVRUQD�NXQQD�RPKlQGHUWDV�Sn�

DUEHWVSODWVHQ�
− .RVWQDG�I|U�U|UOHGQLQJ�RFK�I|U�VFKDNWQLQJ�LQJnU�HM�
�
6WXGLHQ�YLVDU�DWW�NRVWQDGHUQD�I|U�NULQJI\OOQDG�XSSJnU�WLOO�
�
− ���NU�P�OHGQLQJ�YLG�LQN|S�DY�JUXV�XWLIUnQ�RFK�
− ���NU�P�OHGQLQJ�YLG�DQYlQGQLQJ�DY�EHILQWOLJD�VFKDNWPDVVRU�
�
)|U�YDUMH�PHWHU�OHGQLQJ�J|UV�VnOHGHV�HQ�EHVSDULQJ�Sn����NU��'HQQD�EHVSDULQJ�EOLU�
lQ� VW|UUH� RP�PDQ� LQWH� EHK|YHU� VRUWHUD� VFKDNWPDVVRUQD� YLG� nWHUI\OOQDG� �RFK� Gn�
EHK|YHU� PDQ� GHVVXWRP� LQWH� VFKDNWD� I|U� OHGQLQJVElGGHQ�� HOOHU� RP� PDQ� PnVWH�
WUDQVSRUWHUD�ERUW�VFKDNWPDVVRUQD�Gn�LQN|SW�JUXV�DQYlQGV�I|U�NULQJI\OOQDGHQ��
�
<WWHUOLJDUH�EHVSDULQJDU�NDQ�J|UDV�RP�IULODJGD�U|UlQGDU�Sn�OHGQLQJDUQD�HM�EHK|YHU�
VNUDSDV�I|UH�HOHNWURVYHWVQLQJ��7LGVYLQVWHQ�XSSJHV�DY�WLOOYHUNDUHQ�WLOO����±�������
�



� ��

3n� PLQXVVLGDQ� OLJJHU� DWW� PDQWODGH� 3(�U|U� I|U� QlUYDUDQGH� lU� G\UDUH� lQ�
NRQYHQWLRQHOOD� 3(�U|U�� 0HUNRVWQDGHQ� U|U� VLJ� RP� FD�� ��� ��� )|U� WLOOYHUNDUHQ�
LQQHElU�PDQWODGH�3(�U|U�HQ�I|UGHO�Vn�WLOOYLGD�DWW�RPVWlOOQLQJHQ�IUnQ�HQ�IlUJ�WLOO�HQ�
DQQDQ�EOLU�HQNODUH�HIWHUVRP�GHW�WU\FNElUDQGH�LQQHUU|UHW�KHOD�WLGHQ�NDQ�KD�VDPPD�
IlUJ��'HWWD� NDQ� HQOLJW� WLOOYHUNDUHQ� Sn� VLNW�P|MOLJHQ�PHGI|UD� DWW� GHQ� QX� UnGDQGH�
PHUNRVWQDGHQ�Sn������EOLU�OlJUH��
�
6\GNUDIW� *DV� KDU� JMRUW� HQ� |YHUVODJVEHUlNQLQJ� |YHU� EHVSDULQJDUQD� L�
.ULVWLDQVWDGVSURMHNWHW�RP�DOWHUQDWLYHW�KDGH�YDULW�VN\GGVU|U�I|U�JDVOHGQLQJDUQD�Sn�
GHO�DY� VWUlFNDQ�� VFKDNW� I|U� OHGQLQJVElGG�� OHGQLQJVElGG��NULQJI\OOQDG�PHG� LQN|SW�
JUXV�RFK�ERUWWUDQVSRUW�DY�XSSJUlYGD�VFKDNWPDVVRU��'n�LQJnU�HM� WLGVEHVSDULQJ�YLG�
HOHNWURVYHWVQLQJ�HIWHUVRP�PDQ��VRP�VDJWV�RYDQ��lQGn�I|U�VlNHUKHWV�VNXOO�VNUDSDGH�
U|UlQGDUQD��
�
1HWWREHVSDULQJHQ��PHG�KlQV\Q�lYHQ� WDJHQ� WLOO�G\UDUH�3UR)XVH�U|U��XSSVNDWWDV� WLOO�
FD����������NU�YLONHW�PRWVYDUDU�FD������DY�WRWDOD�SURMHNWNRVWQDGHQ��

�� 9$'�+b1'(5�,�)2576b771,1*(1"�

33�PDQWODGH� 3(�U|U� EHKDQGODV� HM� L� QXYDUDQGH� HQHUJLJDVQRUP�� (*1� ���� )|U� DWW�
EO�D�� XQGHUOlWWD� WLOOVWnQGVJLYQLQJHQ� KDU� GHW� GlUI|U� DQVHWWV� DQJHOlJHW� DWW�
HQHUJLJDVQRUPHQ� NRPSOHWWHUDV� PHG� VnGDQD� U|U�� LQQHIDWWDQGH� HQ� EHVNULYQLQJ� DY�
U|UHQ� RFK� GHUDV� HJHQVNDSHU� VDPW� DQYLVQLQJDU� RP� DOWHUQDWLY� I\OOQLQJ�� GlULEODQG�
nWHUI\OOQLQJ�PHG�EHILQWOLJD�PDVVRU�PHG�PD[��NRUQVWRUOHN����PP���
�
33�PDQWODGH� U|U� WRUGH� NXQQD� DFFHSWHUDV� XWDQ� VN\GGVU|U� L� YLVVD� OlJHQ� GlU�
NRQYHQWLRQHOOD� 3(�U|U� HUIRUGUDU� VN\GGVU|U�� 9LG� H[HPSHOYLV� VW\UG� MRUGERUUQLQJ�
ERUGH�GHWWD�LQWH�YDUD�QnJRW�SUREOHP��,�Vn�IDOO�NDQ�PDQ�HYHQWXHOOW�VWlOOD�NUDY�DWW�HWW�
SDU�PHWHU�DY� U|UHW�VRP�Gn�GUDJLWV�KHOD�VWUlFNDQ�� WDV�XW� I|U�NRQWUROO�DY�VNDGRU�Sn�
33�VNLNWHW�� 'HW� IUDPJnU� Gn� RP� VNDGD� ILQQV� JHQRP� DWW� IlUJNRQWUDVWHQ� PHOODQ�
VNLNWHQ�IUDPWUlGHU�W\GOLJW��
�
1nJRW�EHKRY�DY�NRPSOHWWHUDQGH�PDWHULDOWHVWHU� DQVHV� I|U�QlUYDUDQGH� HM� I|UHOLJJD��
'H� WLGLJDUH� UHODWHUDGH� VYHWV�� RFK� PDWHULDOSURYHQ� EHG|PV� JH� KHOWlFNDQGH� RFK�
WLOOI|UOLWOLJ� LQIRUPDWLRQ� RP� GH� 33�PDQWODGH� 3(�U|UHQV� VYHWV�� RFK�
PDWHULDOHJHQVNDSHU��
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�� 6/876$76(5�

,� GHW� KlU� DNWXHOOD� RPUnGHW� L� .ULVWLDQVWDG� YDU� GHW� PHG� KlQV\Q� WLOO�
|YHUVYlPQLQJVULVNHQ� LQWH� WLOOnWHW�DWW� OlJJD�JDVOHGQLQJDU�PHG�VDQG�HOOHU�JUXV�VRP�
NULQJI\OOQDGVPDWHULDO�L�OHUYDOODUQD��)|U�DWW�NXQQD�DQYlQGD�EHILQWOLJD�VFKDNWPDVVRU�
VRP� NULQJI\OOQDG� KDGH� PDQ� DWW� YlOMD� PHOODQ� NRQYHQWLRQHOOD� 3(�U|U� ODJGD� L�
VN\GGVU|U�HOOHU�33�PDQWODGH�3(�U|U�XWDQ�VN\GGVU|U��0DQ�YDOGH�GlUYLG�GHW�VHQDUH�
DOWHUQDWLYHW�RFK�HQOLJW�VDPVWlPPLJD�EHG|PDUH�KRV�lJDUQD�RFK�HQWUHSUHQ|UHUQD�YDU�
GHWWD�HWW�ULNWLJW�YDO��
�
6YHWVQLQJHQ�RFK� OlJJQLQJHQ�DY�GH�33�PDQWODGH� U|UHQ�KDU�JnWW�XWDQ�SUREOHP�RFK�
HUIDUHQKHWHQ�YLVDU� DWW� JHQWHPRW�NRQYHQWLRQHOOD�3(�U|U�KDU�GH�33�PDQWODGH� U|UHQ�
VWRUD�I|UGHODU�XU�PLOM|��RFK�NRVWQDGVV\QSXQNW��33�PDQWODGH�U|U�NDQ�lYHQ�YLVDV�KD�
YLVVD�VlNHUKHWVPlVVLJD�I|UGHODU��
�
6DPPDQWDJHW� W\FNV�.ULVWLDQVWDGVSURMHNWHW�RFK�VWXGLHUQD� L� DQVOXWQLQJ�GlUWLOO�SHND�
Sn�DWW�OlJJQLQJ�PHG�33�PDQWODGH�3(�U|U��PHG�GH�I|UXWVlWWQLQJDU�VRP�JlOOHU�L�GDJ��
L�PnQJD� IDOO� KDU� XSSHQEDUD� I|UGHODU� JHQWHPRW� OlJJQLQJ�PHG�NRQYHQWLRQHOOD�3(�
U|U��

5()(5(16(5�

��� )OHPLQJ� 9DUPHGDO� 6WXPVYHWVQLQJ� RFK� HOHNWURVYHWVQLQJ� DY� SRO\HWHQU|U� PHG�
VN\GGVEHOlJJQLQJ� DY� SRO\SURSHQ� 780$%� ±� $XJXVWL� ������
�

��� %UHY� IUnQ� )25&(� ,QVWLWXWHW�� 'DQPDUN� WLOO� 8SRQRU� $�6�� +DGVXQG�� 'DQPDUN�
GDWHUDW������������
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